Objective-To assess the diagnostic efficiency and costs of protocols used for investigating patients with suspected lesions ofthe cerebellopontine angle.
Introduction
Methods of testing for suspected tumours or other lesions of the cerebellopontine angle have long been debated, formerly about which audiological tests should be used,'3 but behavioural audiological tests have now been largely superceded by electrophysiological tests.46 The current debate is whether electrophysiological or radiological tests (that is, computed tomography) should be used.
The present era of resource management reinforces the longstanding need to make the best use of available resources. Investigations that do not appreciably contribute to diagnosis should not be ordered, and decisions about which should be used demand both a clinical and a financial audit. Clinical audit in this instance entails assessing the efficiency of tests in solving a clinical problem (finding the appropriate number of lesions of the cerebellopontine angle) whereas financial audit entails following the various diagnostic protocols and attaching realistic costs to each to assess the total cost of investigating the population with suspected lesions.
Clinical audit of test performance must be carried out on a target population appropriate for the con- clusions to be drawn. Numerous reports exist of test performance in specialised secondary and tertiary referral clinics,6 1'-but test performance, particularly specificity, depends on the population being tested. The appropriate population in this case comprises patients with suspected lesions of the cerebellopontine angle after examination in a general otolaryngology clinic. In addition, account must be taken of those in whom no test result is obtainable for various reasons.
Moffat et al calculated the costs of diagnosing a tumour of the cerebellopontine angle at between £185 and £344, depending on which radiological tests are required. These are the costs of tests used to come to the final diagnosis in a patient who has a tumour. They are misleading as they take no account of the much larger number of patients who are investigated but are found not to have a tumour. As the expected incidence of tumours in the population at risk in a general otolaryngology clinic is only 3-5%9 ' patients who are eventually shown not to have a tumour account for the greater part of the cost incurred.
We carried out a prospective study in a general otolaryngology clinic to assess the efficiency of various audiovestibular tests in detecting potential tumours of the cerebellopontine angle. The aim was to detect all tumours while minimising the number of patients referred for expensive radiological investigation. The costs of the various investigative protocols were then calculated and compared to see whether audiovestibular tests rather than radiological tests could be economically and clinically justified.
Patients and methods
The study patients were 270 consecutive patients from a general otolaryngology clinic. These comprised all patients attending this hospital during 30 months in whom the consultant responsible thought it necessary to exclude a diagnosis of a tumour of the cerebellopontine angle because of an asymmetric sensorineural hearing loss or other lateralising sign or symptom not accounted for by an aetiological factor in the clinical history or examination. Most The cost of computed tomography was calculated by taking the time to perform the investigation and comparing this with the hourly cost of running the scanner in this hospital (that is, equipment and staff costs), though with no allowance for heating, lighting, and floor space. To this was added the cost of supplies of materials for intravenous enhancement and a further £3 for the patient's opportunity cost (see below), giving a total cost of £108.
The total cost of a test protocol was calculated by adding together the costs of the tests and a further allowance for the patient's opportunity costs incurred by hospital visits, comprising £6 per hour for loss of earnings and £2 for travel costs. As the initial hospital visit is unavoidable and is common to all protocols its opportunity cost to the patient was excluded. All audiovestibular tests were assumed to be performed at one visit. Two hours were allowed per visit for travelling and waiting for tests, thus £14 was added to the protocol cost for each subsequent hospital visit. Depreciation will vary, so we have chosen a straightforward accounting method resulting in capital obsolescence. Staff costs will also vary. Some may regard the hourly cost of the patient's time as low, but this hospital serves a predominantly low income population. Not all patients were employed, but insufficient biographical data were collected to allow for loss of leisure time. We have itemised the component costs so that others may compare these with local costs and judge how these might affect comparison of protocols. Though this method of estimating costs does not include sufficient overheads to achieve realistic absolute costs for charging, it allows sufficiently well controlled relative costs to be calculated to trade cost against information value when deciding on an optimum protocol. Table IV shows that a protocol of auditory brain stem responses and electronystagmography and calorics with a fail both criterion is clinically unacceptable because it would miss eight tumours (20%). The same protocol with a fail either criterion certainly achieves the desired result-that is, all tumours are detected. However, such a protocol is actually more expensive than simply referring all patients with a suspected tumour for computed tomography because the multiple investigations carry appreciable cost. In addition, such a protocol would entail patients spending more time being investigated and experiencing more discomfort. For these reasons computed tomography for all patients is preferable.
At first sight protocols including auditory brain stem responses present considerable financial savings over computed tomography for all patients, though these protocols might miss one tumour out of 40. It must be remembered, however, that computed tomography also misses tumours. High resolution computed tomography with intravenous enhancement will detect only tumours larger than 1 cm in diameter. Smaller tumours are detected by magnetic resonance imaging, but its availability in the United Kingdom would need to increase widely before its being used in routine investigation. What is clinical audit?-The Department of Health defines audit as: "The systematic, critical analysis of the quality of medical care, including the procedures used for diagnosis and treatment, the use of resources, and the resulting outcome and quality of life for the Educational value of audit* * Critical review of current practice and comparisons against predefined standards encourages acquisition and updating of knowledge * Identification of key features of clinical practice allows relevant lessons to be learnt * Through audit, it is possible to identify particular areas where knowledge could be improved or is deficient, suggesting the need for research * Self evaluation and peer review are important components of postgraduate education *Standing Committee on Postgraduate Medical Education9 patient," and states that "an effective programme of medical audit will help to provide reassurance to doctors, their patients, and managers that the best quality of service is being achieved, having regard to the resources available."3 Clinical audit and resource management have much in common. The data required for both overlap considerably and the information derived in each is relevant to the other.4 However, clinical audit is the responsibility ofclinicians and must be led by them.5 The district committee views audit as safeguarding the clinical care of patients against inappropriate change dictated by economy.
Educational aspects-The educational benefits of clinical audit (box) have been considered in depth by Batstone. 6 The committee believes that reviewing the lessons arising from previous audit meetings and ensuring that the conclusions of those meetings have been acted on is fundamentally important. Some departments have found it necessary to devote a whole meeting every six to 12 months to this purpose alone; it
